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(57) Abstract 



rrrn^l VKM ^ fa !f ,ti ° n T ^ te i t0 a compound having formula (1) which has an excellent msecticidal activity wherein R, re- 
presents an optionally substituted 5-6 membered aromatic hetero ring containing nitrogenTuom except a Ssutetituted 
™Tdir TT"? " T° n ^ Iy s " bstituted C >-* »^ene or alkylidene; R 2 rlpreente aT^g^fa SXfiTJSS 
? M ^ CB *™«2* thiocarbamoyl, a mono or di C M alkvlthiocarbamoyl, a sulfanVbyl, SmonoT dfc? , alkvl 
sulfamoyl, an optionally substituted C,. s alkyl, an optionaUy substituted C 2 . 5 alkenyl, an optionallv ^bstitated C, < alk™ 
ent^S^ -bstituted Cj . 8 «&dfa& an "SSSffSSS^ S£ 

attvl «n Si^S;.f3r °L CQ ? : " re P resei "f °» 1 ° r 2; R 5 represents a hydrogen, an optionally substituted C, < 
aUcyl, an optionally subsisted C2.5 alkenyl, an optionally substituted C 2 . 5 alkynyl, an optionally substituted C, . cvcJ^lkvf 
a^ptonaUysubst,tuted C3 g cydoalkenyl or an optionaUy substituted a^l; R3 represents ahydrog^^p^n^bsti' 
toted C,. s alkyl, an optionally substituted C„ alkenyl, an optionally substituted alkynyl, in oSX^S^ cf. 
cycloalkyl or an optionaUy substituted cydoalkenyl; R4 represents a cyano «E*£?2d " r?resS SSSSSftj 
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DESCRIPTION 
Amine Derivatives 

Technical Field: 

The present invention relates to new amine derivatives, the 
processes for the production thereof and insecticides containing 
the said derivatives as effective compounds. 
Background art: 

A large number of chemicals, for example, organpphosphorus 
insecticides such as parathion and malathion and carbamate 
insecticides such as carbaryl and methomyl, have been developed and 
put to practical use by research and development on insecticides 
over many years. These insecticedes have played a very great role 
for the improvement of agricultural production. However, in recent 
years some of these insecticides are regulated on their use because 
of problems such as environmental pollution due to residue or 
accumulation, or cause inf estitation of resistant insect pests as a 
result of long-term use. Therefore, it is demanded to develop new 
chemicals which have excellent insecticidal characteristics over 
various types of insect pests including these resistant insect 
pests and which can be used safely. 

The following compound is known as the analogous compound of 
this invention, which has no insecticidal activity. 

CN 

/ 
N 



^y-CH 2 -NH/^ CH 2 C1 

(Boll. Chim. Farm., 1979 118(11)661-666) 
Further, the following compound is described in USP 4918088, which 
has insecticidal activities. 



ir * 
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CN 

/ 
N 

^^-CH 2 -NH NHCH 3 

The compound however shows no insecticidal activity against 
lepidopterous insects and green rice leafhopper which are more 
serious pests on crops, though it shows the activity against cotton 
aphid • 

The purpose of this invention is to provide agricultural 
chemicals which can be advantageously synthesized industrially, 
have certain effects and are applicable safely. 

The compound of this invention has high insecticidal 
activity against both lepidopterous and hemipterous insects . 
Disclosure of Invention: 

The present invention relates to a compound having the 
formula 

I 

R 2 

wherein R 1 represents an optionally substituted 5-6 membered 
aromatic hetero ring containing nitrogen atom, except a non- 
substituted 2-pyridyl; 

X represents an optionally substituted C !_3 alkylene or 
alkylidene ; 

R 2 represents a hydrogen, a carbamoyl, a mono or di C^_ 5 alkyl 
carbamoyl, a thiocarbamoyl , a mono or di c i-5 
alkylthiocarbamoyl, a sulfamoyl, a mono or di c i_5 



R^X-N- ^ R 3 (I) 



n »• 
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alkylsulfamoyl, an optionally substituted alkyl, an 

optionally substituted C 2 _ 5 alkenyl, an optionally substituted 

C 2 _ 5 alkynyl, an optionally substituted c 3 _ 8 cycloalkyl, an 

optionally substituted C 3 _ 8 cycloalkenyl, an optionally 

substituted aryl or -¥-R 5 ; 

Y represents O, S(0J n , CO, CS or C0 2 ; 

n represents 0,1 or 2; 

R 5 represents a hydrogen, an optionally substituted alkyl, 
an optionally substituted alkenyl . an 0 ~ tionall y 

substituted C 2 _ 5 alkynyl, an optionally substituted C3 fl 
cycloalkyl. an optionally substituted C 3 _ 8 cycloalkenyl or 'an 
optionally substituted aryl; 

R 3 represents a hydrogen, an optionally substituted ^ alkyl, 
an optionally substituted C 2 _ 5 alkenyl, an optionally 
substituted C 2 _ 5 alkynyl, an optionally substituted C3 
cycloalkyl or an optionally substituted C 3 _ 8 cycloalkenyl; ' 
R 4 represents a cyano or a nitro; and Z represents CH or N; 
or its salt. 

Best Mode for Carrying Out the Invention: 

The compounds of this invention can be prepared in 
accordance with the following reaction schemes: 
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(1) Preparation Method 1: 



Or 1 



R 1 -X-NH + R 3 COCH 2 R 4 or R 3 CCH 2 R 4 

I I 2 

R 2 Or 

(II) (III) (III)' 



?4 



CH ( I ' ) 

1 I 3 
R 2 

where r and r represent a C 1-5 alkyl; and R 1# & 2 ' R 3 ' R 4 and 
X are as defined above • 

The reaction is carried out in an inactive organic solvent, 
preferably in an aromatic hydrocarbon solvent such as xylene, 
toluene or benzene, in the presence of acidic catalyst such as 
p-toluenesulf onic acid, if necessary, under reflux. 
(2) Preparation method 2: 

CN CN 



R.-X-NH + N N 

1 I " 
R 



x 2 



r 3 0-^^R o R n -X-N^\R r 



R 2 



(II) (IV) (I") 

where r represents a C^-S alkyl: 

and R 1# R 2 , R3 and X are as defined above. This reaction is 
carried out in an inactive organic solvent , preferably in an 
alcohol such as methanol, ethanol, between room temperature and 
the boiling point of the used solvent. 
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(3) Preparation Method 3: 
CN 



CN 



R 1 -X-NH 



N + R 2 -Hal > J 

:/ A R r, -x-n^\r. 



R 2 



(I . ) (V) <i n >' 

where Hal represents a halogen; and R 1# R 2 , R3 and X are as 
defined above. 

This reaction is carried out in an inactive organic solvent, 
preferably DMF, THF, benzene acetonitrile , acetone, 
methylethylketone , in the presence of acid accepter such as 
potassium carbonate, NaH, triethylamine , between room 
temperature and the boiling point of the used solvent. 
(4) Preparation Method 4: 



CN 



CN 



I I 

N + R 1 -X-Hal > N 

R 2 

(VI) (VII) <i"> 

where R^ R 2 . R3 . X and Hal are as defined above. This 
reaction is carried out in the same manner as that of 
Preparation Method 3 . 
(5) Preparation Method 5: 

NH nitration reagent NO z 

II > I 

R 2 8 r MA »3 

R 2 

(VIII) (I ' " ) 
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where E^, R 2# R 3 and X are as defined above. This reaction is 
carried out in an inactive organic solvent, preferably 
acetonitrile, carbon tetrachloride, dichloroethane , in the 
presence of nitration reagent such as nitronium 
tetraf luoroborate # between -20 °C and the boiling point of the 
used solvent - 

After the reaction is completed, an usual after-treatment gives 
the intended compound* The structure of the compounds of this 
invention was determined by such means as IR, NMR, MASS, etc. 
When R 2 is hydrogen in a compound of this invention, tautomers 
represented by 

| 4 I 
2 ZH 

R^X-NH^^ R 3 R X -X-N^\R 3 

can exist. 

The syn - aniti isomers, when Z represents N, and the cis- trans 
isomers, when Z represents CH , as represented by. 



-X-N^^R^ R -Z-N^R, 

I 3 I 



R R o 
can also exist. 

The ratio varies depending on e.g. conditions of instrumental 
analysis . 

The following examples illuslrate the present invention. 
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Example 1 : 2- ( 2-chloro-5-pyridylmethylamino ) - 1-nitro- 1-butene : 

X 

jsQj_CH 2 NH 2 + C 2 H 5 COCH 2 N0 2 5> J^)" 0 " 2 ^ 

in 50ml of toluene. 4.2g of 2-chloro-5-pyridylmethylamine , 3 . 5g of 
l-nitro-2-butanone and O.lg of p- toluene sulfonic acid were mixed 
and the mixture was refluxed for 2 hours. The solvent was then 
distilled off and the residue was purified by column chromatography 
on silica gel to afford 4 . lg of compound No. 368. m.p. 95-98°C 

Example 2 : 2- { 2-chloro-5-pyridylmethylamino ) - l-cyano-l-propene : 

ir" CN 

^j-CH 2 NH 2 + CH 3 COCH 2 CN > ^jCH 2 KH CH 3 

1.4g of 2-chloro-5-pyridylmethylamine and O.Bg of l-cyano-2- 
propanone were mixed and the mixture was stirred at room 
temperature over night. The solvent was then distilled off and the 
residue was purified by column chromatography on silica gel to 
afford 1.7g of compound No. 528. m-P- 95-98°C 

Example 3 : 

N-cyano-N ' - ( 2 -chloro-5 -pyr idylmethyl ) -N • -methylacetamidine : 

NCN NCN 

^CH,NHCH 3 + C 2 H 5 O^CH 3 > j^CH^ ^ CH. 

Cl^N^ 



nl >*Ni CI' ™' CH, 

CI J 

in 20ml of ethanol, 1.6g of N-methyl-2-cloro-5-pyridylmethylamine 
and 1.2g of ethyl -N-cyanoacetamidine were mixed and the mixture was 
stirred at room temperature over night. The solvent was then 
distilled off and the residue was purified by column chromatography 
on silica gel to afford l.Bg of compound No. 22. m.p. 101-103'C 
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Example 4 : 

N-cyano-N' - ( 2-chloro-5-pyridylmethyl ) -N » -ethylacetamidine; 
NCN NCN 
NH^"^CH 0 + C 0 H R I > f ^ r CH 2 N^^-CH 3 



^QpGH 2 NH^^CH 3 + C 2 H 5 I > jQp 



Cl^N^ CI- N- c 2 H 5 



0.7g of sodium hydride (purity 60%) was added to the solution of 
3.0g of N-cyano-N 1 -( 2-chloro-5-pyridylmethyl ) acetamidine in 20ml of 
N.N-dimthylformamide at ice bath temperature. After stirring it at 
the same temperature for 1 hour, 2.7g of ethyl iodide was added to 
the mixture, followed by stirring for 5 hours at room temperature. 
The reaction mixture was then poured into ice-water, extracted with 
ethyl acetate, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressre. The residue obtained was 
purified by column chromatography on silica gel to afford 1.6g of 
compound No. 51. m.p. 100- 101 °C 
Example 5 : 

N-cyano-N- ( 2-chloro-5-pyridylmethyl ) -N 1 -methylacetamidine: 
NCN NCN 



CH 3 

0.6g of sodium hydride (purity 60%) was added to the solution of 
1.3g of N-cyano-N 1 -methylacetamidine in 20ml of N,N- 
dimethylformamide at ice bath temperature- After stirring it at 
the same temperature for 1 hour, 2.2g of 2-chloro-5- 
pyridylmethylchlride was added to the mixture, followed by stirring 
for 5 hours at room temperature. The reaction mixture was then 
poured into ice-water, extrated with ethyl acetate, dried over 
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anhydrous magnesium sulfate and concentrated under reduced pressre . 
The residue obtained was purified by column chromatography on 
silica gel to afford 1.5g of compound No. 22 m. p. 101-103 "C 

Reference Example : 

N-(2-chloro-5-pyridylmethyl)-N-methylacetamidine hydrochloride : 

NH-HC1 NH-HC1 
j^pCH 2 NHCH 3 + c^o^Kc^ XX^ 1 ^ 

To 40ml of ethanol was added 5.1g of N- < 2-chloro-5-pyridylmethyl )- 
N-Methylamine and then. 4g of ethyl acetimidate hydrochloride at 
0°C. After stirring for an hour, the reaction mixture was allowed 
to warm to room temperature and stirred over night. The solvent 
was then distilled off. The obtained white residue was washed with 
diethyl ether to afford 7.3g of the title compound m.p. 192-197 °C 
Example 6 : 

N- ( 2-chloro-5-pyridylmethyl ) -N-methyl-N • -nitroacetamidine: 



NH J»°2 



CH 3 



To a 



suspension of lg of N- ( 2-chloro-5-pyridylmethyl ) -N- 
methylamidine hydrochloride in 10ml of dry acetonitrile was added 
dropwise 0.7g of DBU under nitrogen at room temperature. After 
stirring for 30 minutes, the solution was added dropwise to a 
suspension of 0.6g of nitronium tetraf luoroborate in 5ml of dry 
acetonitrile under nitrogen on cooling with ice-water and let stir 
for 4 hours. After which time, the mixture was poured into ice- 
water, then extracted several time with chloroform. The combined 
chloroform layer was dried over magnesium sulfate, filtered and 
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on silica gel to affnr^ n -, 

atford 0,3g of compound No. 236. 

N 2 5 1.5808 

T^d of thls lnvention inciuaing thQae aeacribed 

are listed in Table 1. 
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Table 1 







Slruclure Formula 




























i 

z 






Physical 


Compound 




1 






Properties 


No. 




R 2 












RiX 


R 2 


Rs 


Lt 


R it 


f ] DLD °C 


1 




11 


II 


M 
IN 


UN 




2 


// 


// 


CII 3 


ft 




flyH-l/IQ 1 
L14i Iflo J 


3 


// 


// 


C11 2 C£ 




// 


f 194 -IPG 1 


4 




// 


CIlscP 


ff 


ft 


MS1-152 1 
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// 
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tt 


ft 
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ft 


ft 
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8 


// 


rt 




tt 


tt 
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// 


ft 


CIIu(l) 


tt 


// 




10 


// 


ft 


CII,0CI1 3 


tt 


ft 


C128-128.5 ] 


11 


// 


tt 


CHzSCHa 


it 


tt 


[116-118 ] 
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Na 


R.X 


R* 


Ra 


Z 


R< 


C D ra.p.°C 


12 


jf} c "°- 


11 


CllzCOOCzIls 


N 


CN 


2Ii. li 

n D 1.5608 


13 


// 


ft 


CHzCIUCOOCzHa 


ft 


ff 




14 


// 


ft 


CII,NIICll3 


ft 


ft 




15 


// 


ft 


CHiN(CQ a )t 


tf 


ft 




16 


// 


ft 


cii 2 ciucii 2 c e 


it 


ft 


C114-115 ] 


17 


// 


ft 


CIU -^~^-C.g 


tf 


ft 


[190-191 ) 


18 


// 


ft 


CH 2 CN 


ft 


ft 


C106-108 ] 


19 


// 


ft 


C1I 2 CII 2 CN 


ft 


ft 










NCN 

r . ii .^^Nfii .. -.-^-> 








9fi 
c\l 




tf 


ft 


ft 


fl87-189 1 


21 


// 


Clin 


ii 


ft 


ft 


2 5 

n D 1.5918 


22 


// 






ff 


// 


L1U1 1U0 J 


23 


// 


ft 


// 


ft 


tf 


(161-162 ] 
1IC£ salt 


24 


// 


tf 


ciuc£ 


tf 


ft 


. 20. S 

n d 1.5921 


25 


// 


ft 


CH 2 F 


ft 


ft 


( 79- 80 ] 


26 


// 


ft 


CF 3 


ft 


tf 


* 1 
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No. 








z 




C ] nup.°C 


27 


Cj0 N 


Clin 


CzlU 


N 


CN 


n d ? L5742 


28 


ff 


ft 


C 3 IIt (n) 


ft 


// 


[ 97-100 ] 


29 


// 


ft 




ft 


ft 


24. r> 
n d 1.5829 


30 


ft 


ft 


CJI„U) 


ft 


ft 




31 


ff 


ft 


CII 2 0Cli» 


ff 


ft 


2 4 

n D 1.5803 


32 


ft 


ft 


CII.SCII;, 


ft 


ff 


24. n 
11 D L6070 


33 
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ft 


CII,C00C 2 ll 5 


ft 


ft 


2 6. fi 
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CII 2 CII,C00C 2 Ilr, 


ft 


ft 


2 4. n 
n D 1.5605 


35 


// 


ft 


CII 2 NHCll3 


ft 


tf 


2 fi 

n d 1.5801 


36 


// 


ft 


CH Z N(CHJ 2 


ft 


ft 


25 

n d 1.5577 


37 


// 


ff 


Cll 2 CH 2 C £ 


ft 


ft 




38 


// 


ft 


ciucihCihCje 


ft 


ft 


2 S li 

n d 1.5830 


39 


// 


ft 




ft 


ft 




40 


// 


ft 


- a, «-0 


ft 


ft 




41 


ff 


ft 




ff 


ff 
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* 'H-NMR(CDCls) <5;ppm 3.32 (s,3ll), 4.63 (s.2H). 7.37 (d. HO. 7.62 (dd. HI). 

8.37 (d.lll) 
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The compounds of thie 

tnxs xnvention exhibit- k- 

activities against v , « exhxbxt hxgh insecti cldal 

against various species of insect . , 1- 

-worms, diamondback mothf — »«*. such as 

- - cent years the de jj'TTi:: pianthoppers - 

- —ate insects JZ 1 ^ " 
-eiop me „t of resistance ^ these J ^ - cause, by the 

P-blen,. In such situations ' h ° S serious 

which is effect±ve ' ^ deVelo ^t of new insecticides 

—s 0 ;r n -ts h. been deslred . The 

--vities against 1 T t±0n P ° SSeSS 

not only SUBCeptible strgins resigtant 

The insecticides covered bv <■■,< • 

ingredients one or ' * lnV " ti °" as active 

one or more types 

9—1 foimul . *~ - -pressed by the 

clay or other ff„. „- »W»>. talc, pyrophyllite, 

other f ue maneral powders. whe „ -„„. _ 
intended. 13 *™»ul«tion. are 

«*- liquid formations are intended, then f or . , 
-Bod kerosene. „,i»eral oil Mt , solvents are 

~a»e. cyclohe«ano„e ZZT ^ ~- 

«-ol. acetone, water, ^c s T ' 

— he added In order to " ^ " 

order to gx Ve a homogeneous a „ rf 
formulation -rh D ^ S us an<3 suxtable 

»e wettable powders, e^ulsi^ahle concentrates. 
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suspension concentrates, etc. thus obtained are diluted with water 
into suspensions or emulsions of a prescribed concentration, before 
they are actually sprayed on plants in the field. In the case of 
dusts or granules. they are directly applied without further 
processing. 

It goes without saying that the compound(s) of this invention 
is effective even alone, but it can be used by mixing with various 
types of insecticides, acaricides and fungicides. 

Typical examples of acaricides and insecticides which can be 
used by mixing with the compounds of this invention are described 
below: 

Acaricides ( fungicides ) : 

chlorobenzilate , chloropropylate , proclonol, bromopropylate , 
dicofol, dinobuton, binapacryl. chlordimeform, amitraz, propargite, 
PPPS, benzoximate, hexythiazox. fenbutatin oxide, polynactine, 
chinomethionat. thioquinox. chlorfenson, tetradifon, phenproxide. 
avermectins, clof entezine . f lubenzimine , fenazaquin, pyridaben, 
fenproximate. chlorf enethol , thiophanate-methyl , benomyl, thiram, 
iprobenfos. edifenfos. fthalide, probenazole. isoprothiolane . 
chorothalonil, captan. polyoxin-B. blasticidin-S . kasugamycin. 
validamycin. tricyclazole , pyroquilon , phenazine oxide, mepronil, 
flutolanil. pencycuron. iprodione, hymexazole, metalaxyl, 
triflumizole. diclomezine, tecloftalam. vinclozoliri, procymidone , 
bitertanol, triadimefon. prochloraz , pyrifenox. fenarimal. 
fenpropimorph, triforine. metalaxyl, oxycarboxin , pefrazoate. 
diclomedine. fluazinam, oxadixyl. ethoquinolac , TPTH, propamocarb. 
fosetyl, dihydrostreptomycin, anilazine, dithianon, diethofencarb. 
Organophosphorus-type and carbamate-type insecticides ( acaridides ) : 
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f enthion , f enitrothion , diazinon , chlorpyrif os , oxydeprofos , 
vamidothion , phenthoate, dimethoate, formothion, malathion, 
trichlorfon, thiometon , phosmet , menazon, dichlorvos , acephate f 
EPBP, dialifos, parathion-methyl, oxydemeton-methyl, ethion, 
aldicarb, propoxur, methomyl, fenobucarb, BPMC, pyraclof os , 
monocrotophos, salithion, cartap, carbosulfan carbofuran, 
benfuracarb, metolcarb, carbaryl, pirimicarb, ethiof encarb , 
f enoxycarb , 

Pyre throide -type insecticides ( acaricides ) : 

permethrin , cypermethrin , deltamethrin, fenvalerate, f enpropathrin , 
pyrethr ins , allethrin , tetramethrin , resmethrin , parthrin , 
dimethrin, proparthrin, bifenthrin, prothrin, fluvalinate, 
cy f luthr in , cyhalothr in , fluey thrinate , ethof enprox , cy cloprothr in , 
t ralome thr in , silaneophan • 

Benzoylphenylurea-type and other types insecticides: 

dif lubenzuron , chlorf luazuron , trif lumuron . tef lubenzuron , 

buprofezin, pyr iproxy f en , f luf enoxuron r Machine oil. 

Same examples of the formulations are given below- The 
carriers, surface-active agents, etc. that are added r however, are 
not limited to these Examples. 
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Example 7 : Emulsifiable concentrate 

The compound of this invention 10 P*»rts 

Alkylphenyl polyoxyethylene 5 P arts 

Dimethyl formamide 50 parts 

35 parts 

Xylene 

These components are mixed and dissolved and, for use in 
spraying, the liquid mixture is water-diluted into an emulsion. 
Example 8 : Wettable powder 

The compound of this invention 20 P*rts 

Higher alcohol sulfuric ester 5 parts 

. , „. , 70 parts 

Diatomaceous earth * 

Silica 5 P * rtS 

These components are mixed and ground to fine powder, which 

for use in spraying, are water-diluted into a suspension. 

Example 9 : Dust 

The compound of this invention 5 P arts 

94.7 parts 

Talc 

0.3 parts 

Silica 

These are mixed and ground and used as-ground in spraying. 
Example 10 : Granule 

The compound of this invention 5 P* rts 

73 parts 

Clay 

20 parats 

Bentonite 

Sodium dioctylsulfosuccinate 1 P art 

Sodium phosphate 1 P art 

The above compounds are granulated, and applied as it is when 

used . 
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Industrial applicability: 

The tests below show the insecticidal activity of the 
compounds of this invention. 
Test 1 Efficacy for cotton aphid 

30 to 50 insects of cotton aphid per plot were inoculated using a 
small brush on cucumber leaves which were seeded in pots, 10cm in 
diameter, and 10 days old after germination. A day later, wounded 
insect pests were removed, and a chemical solution, which was 
prepared in the way that the emulsifiable concentrate described in 
Example 7 of the above example of insecticide was diluted with 
water to 125 ppm of compound concentration according to the 
prescription, was sprayed. The pots were placed in a thermostatic 
room at temperature of 25 °C and humidity of 65%. The number of 
survival pests was counted 7 days later and the control efficacy 
was calculated by comparing with that of untreated plot. The 
results are shown in Table 2. 
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Table 2 





Control Efficacy (7 days later) 


Compound No. 


125 ppm 


1 


100 % 


2 


100 


3 


100 


4 


100 


6 


100 


8 


100 


10 


100 


16 


100 


20 


100 


21 


100 


22 


100 


23 


100 


24 


100 


25 


100 


27 


100 


29 


100 


31 


100 


32 


100 


33 


100 


38 


100 


44 


100 


48 


100 


50 


100 


51 


100 


53 


100 


57 


i no 

J- \J\J 


60 


100 


62 


100 


64 


100 


66 


100 


68 


100 


70 


100 


72 


100 
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Compound No. 


Control Ef f icacy 


73 


1UU 


74 


100 


78 


100 


80 


100 


82 


100 


84 


100 


86 


100 


88 


100 


92 


100 


96 


100 


100 


100 


\ 102 


100 


t 

! H5 


100 


| 

116 


100 


120 


100 


124 


100 


130 


100 


13 2 


100 


136 


100 


j 144 


100 


j 145 


100 


* 

; 146 


! 

100 


\ 148 


100 


J 149 


100 


; 150 


100 


i 

i 151 


100 i 


! 152 


j 

100 j 


! 163 


ioo ! 


164 


100 ! 


; 169 


ioo : 


j 170 


100 


j 171 


100 


172 


100 


173 


100 


174 


100 
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Compound No . 


Control Efficacy 


177 


100 




178 


100 




188 


100 




189 


100 




190 


100 




194 


100 




203 


100 




206 


100 




213 


100 




236 


100 




366 


100 




368 


100 




381 


100 




383 


100 




543 


100 




Comparative compound A 
rt B 


27 
100 



Comparative compound A: 

CN 



N 

X 



CH^Cl 



Comparative compound B: 

CN 
I 

N 

^^-CH 2 NH NHCH- 
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Test 2 Efficacy for green rice leafhopper 

- a llT ln9S of 7 days old after — — 

- a chem.cal solut±on< wh±ch ^ ^ 

r d of insecticide waa ^ — - - - o f 

compound concentration according * 

- 1. .-sect, of 3.. ln!l „ larvae of green 

Tte — — ™ „ lth ffau , e , aoa placea ta - 

thermostatic room at temperature of 25 -r „ „ 

f ature of 25 c and humidity of 65% Th« 
mortality was checked S days later. 
The results are shown in Table 3. 
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Table 3 



Compound No. 


a mm-*- i -\ f 5 davs later ) 


1 2S rmm 

J. £m ~J £T 


1 


i no ft 

i U V * 
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inn 
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1 00 
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ion 
100 
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100 


10 


100 


16 


100 


18 


100 


20 


100 


21 


100 


22 


100 


23 


100 


24 


100 


25 


100 


27 


100 


28 


100 


29 


100 

- 


31 


100 


32 


100 


33 


100 


35 


100 


36 


100 


44 


100 


48 


100 


50 


100 


51 


100 


53 


100 


57 


100 


60 


100 


62 


100 


66 


100 


68 


100 


72 


100 


73 


100 
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Compound No. 
74 
78 
82 
84 
86 
88 
92 
96 
100 
102 
116 
120 
124 
130 
132 
136 
144 
146 
148 
150 
152 
164 



169 


170 


i 


171 




172 




173 




174 




178 




188 




190 




201 




203 





% Morta lity 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
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Compou nd No. 


% Mortality 


213 


100 


236 


100 


366 


100 


368 


100 


369 


100 


381 


100 


Comparative Compound A 


0 


B 


0 


C 


0 



Comparative compound A and B: The same as test 



Compound C: 

S O 

II II 
( CH 3 0 ) 2 P- SCHCOC 2 H 5 

CH.COC-H 
2 || 2 

o 



(malathion ) 
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Test 3 Efficacy for rice army worm 

The test compounds were formulated into the wettable powder in 
the 8ame manner as Example ^ ^ compounds ^ ^ 

water to 125 pp m . A ma±2e M ^ ^ ^ 

solution for 30 seconds. Afte r air-dried, the treated leaf was 
Placed in a petrl dish and ^ ^ ^ ^ 

were inoculated. The pe tri dishes ^ ^ ^ ^ 

and placed in a thermostatic room at 25»C and 65% relative 
Humidity. The mortality was checked 5 ^ ^ ^ 

replications were conducted in the each test. The results are 
shown in Table 4. 
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Table 4 



Compound No, 



21 
22 
23 
24 
25 
51 
57 
88 
92 
148 
172 
381 



% mortality (5 days later) 



Comparative compound A 

B 

— " D 



125 ppm 



100 % 

100 

100 

100 

100 

100 

100 

100 
100 
100 
100 
100 



0 
0 
40 



Comparative compound A and B: The same as Test 1 



Compound D: 



ci^Yn=ch- 



N(CH 3 ) 2 



( chlordimef orm ) 
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Claims 



1 . A compound having the formula 

I 4 
Z 

R 2 

wherein represents an optionally substituted 5-6 membered 

aromatic hetero ring containing nitrogen atom, except a non- 
substituted 2-pyridyl; 

X represents an optionally substituted c i_3 alkylene or 
alkylidene; 

R 2 represents a hydrogen, a carbamoyl, a mono or di C 1 _ 5 alkyl 
carbamoyl, a thiocarbamoyl , a mono or di c i-5 
alkyl thio carbamoyl, a sulfamoyl, a mono or di c i_5 
alkylsulfamoyl, an optionally substituted c i_5 alkyl, an 
optionally substituted ^ 2 -5 a 1 ^^ 1 » an optionally substituted 
C 25 alkynyl, an optionally substituted C 3 Q cycloalkyl, an 
optionally substituted c 3 _e cycloalkenyl , an optionally 
substituted aryl or -Y-Rg ? 
Y represents O, S(0) n , CO, CS or C0 2 ; 
n represents 0,1 or 2; 

R 5 represents a hydrogen, an optionally substituted C 1 _ 5 alkyl, 
an optionally substituted C 2_5 alkenyl, an optionally 
substituted C 2-5 alkynyl, an optionally substituted c 3 _g 
cycloalkyl, an optionally substituted C 3 _ 8 cycloalkenyl or an 
optionally substituted aryl; 

R^ represents a hydrogen, an optionally substituted C 1-5 alkyl, 
an optionally substituted C 2-5 alkenyl, an optionally 
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substituted C 2 _ 5 alkynyl, an optionally substituted C3 8 
cycloalkyl or an optionally substituted C 3 _ fi cycloalkenyl ; 
R 4 represents a cyano or a nitro; and Z represents CH or N; 
or its salt. 

2. A compound according to claim 1, 

wherein ^ represents a pyridyl, a pyrazyl, . pyrazolyl , , 
pyridazyl or a thiazolyl, which may be substituted by a C± , 
•l*yl. a Cl _ 5 haloalkyl, a c,., alkoxy. a alkylthio. a C.^ 

alkylsulfonyl, a cyano. a halogen or a di al kylamino "; 
respectively, except a non-substituted 2 -pyridyl; 

H 2 represents a hydrogen, a mono or di alkylcarbamoyl , an 

optionally substituted alkyl , an optlonally substituted 

C 2 . 5 alkenyl, an optionally substituted C 2 _ g alkynyl, an 

optionally substituted C, ^ cvcloalkvJ 

3_6 cycj.oaj.kya, an optlonally 

substituted aryl or -Y-R 5 ; 
1 represents O, CO, C0 2 or S0 2 ; 

R 5 represents an optionally substituted alkyl, or an 

optionally substituted aryl; 

R 3 represents a hydrogen, an optionally substituted alkyl 
or an optionally substituted C 3 _ g cycloalkyl; 
Z represents N; 

3- An insecticidal composition comprising a compound according to 
claim 1 as an active ingredient. 

4. An insecticidal composition comprising a compound according to 
claim 2 as an active ingredient. 

5. A process for the preparation of a compound having the formula 
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I 4 

CH 

R, -X-N-^^R, 
1 I 3 
R 2 

which comprises reacting a compound having the formula 

R. -X-NH 
1 I 
R 2 

with a compound having the formula 

Or 1 
I 

R-COCH-R - or C-CH-R. 
3 2 4 3 | 2 4 

' 2 
Or 

1 2 

wherein r and r are a alkyl, respectively; and , R 2 , 

R 3' R 4 and X are as defined above. 
6, A process for the preparation of a compound having the formula 

CN 

I 

N 

r.-x-n^^r- 

1 I 3 

R 2 

which comprises reacting a compound having the formula 

R, -X-NH 

1 I 

R 2 

with a compound having the formula 

CN 

I 

N 

r 3 0/ IL ^R 3 

3 

wherein r represents a C^.^ alkyl; and R^ r R 2 , R3 and X are as 
defined above. 
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7. A process for the preparation of a compound having the formula 

CN 
I 

N 

R 1 -X-N^^ R-* 
1 I 3 
R 2 

which comprises reacting a compound having the formula 

CN 
I 

N 

R 1 -X-NH^'^R 3 
with a compound having the formula 

R 2 -Hal 

wherein Hal represents a halogen atom; and R 1# R 2 , R 3 and X are 
as defined above. 

8. A process for the preparation of a compound having the formula 

CN 
I 

N 

R.-X-N^^R, 
1 I 3 
R 2 

which comprises reacting a compound having the formula 

CN 
I 

N 



R 2 NH « 3 



with a compound having the formula 



R^X-Hal 



wherein R^ , R 2 , R3. X and Hal are as defind above. 
9. A process for the preparation of a compound having the formula 
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NO- 

I 2 
N 



R 3 



I 

R 2 

which comprises reacting a compound having the formula 

NH 



3 

R- 



x 2 

with nitration reagent, 

wherein n ±r r 2 , ^ and x are ag fle£ ined 



above . 
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